Response of rat intestine to a hyperosmotic feeding.
After a single force-feeding of hypertonic (1300 mOsm) mannitol to rats there is rapid osmotic equilibration of the jejunal fluid, a sharp drop in luminal mannitol concentration and large influxes of water and sodium. During osmotic equilibration there was a significant loss of cells from the jejunal mucosa. In hypertonically fed rats there was an accumulation of protein, DNA, [3H]thymidine-labeled DNA, and disaccharidases in intestinal washings. Brush border disaccharidase specific activities on the jejunal mucosa were unaltered. Under the light microscope jejunal villi from hypertonic mannitol rats were comparable to controls. Some epithelial cells from rats force-fed hypertonic mannitol showed transient ultrastructural damage. Microvilli of some cells were shortened and fused at their bases 20 and 40 min after the force-feeding. By 120 min epithelial cell microvilli were all normal in appearance. In hypertonically fed rats the lateral interdigitating plasma membranes became disorganized. Large fragments budded off into one cell and fused to form larger stuctures. By 120 min many lysosomal autophagic vacuoles and residual bodies were seen. A single hypertonic force feeding produced jejunal cell loss associated with loss of brush border disaccharidases and focal ultrastructural damage.